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A STUDY EST GREEK ARCHITECTURAL PROPORTION'S. 
THE TEMPLES OE SELEtfOUS. 



It is commonly assumed that Greek architectural proportions 
varied in such a way from century to century that if we had 
before us the exact proportions of a building we might infer its 
approximate position in a chronological series. This assumption 
is a very fascinating one, since it extends the hope of reducing 
Greek architectural archaeology to the basis of a science of mathe- 
matical exactness. And yet it is true that very little pains is 
usually taken to exhibit tables of measurements and proportions, 
and reliance is placed upon vague general impressions or upon a 
very scanty basis of measurements. In a subject in which exact 
methods of observation are only occasionally applied, it is hardly 
a matter for surprise that so slender a basis of inference as a single 
proportional aspect should be accepted as a means of determining 
the chronological sequence. This is precisely what has happened 
with the historians of Greek architecture. Krell and Durm, and 
Julius and Reber, are all followers of that fetich of Greek archi- 
tectural proportions known as Semper 's norm. 

It may be well at this point to set forth briefly what is meant 
by Semper's norm. In his remarkable book, Der Styl, first pub- 
lished in 1860-1863, Dr. Gottfried Semper outlines the history of 
Greek architecture. In this he presents a scheme of proportions, 
which he is careful to state is a mere means of comparison and 
not a canon. It is the following : " If we take three average dis- 
tances from column-axis to column-axis as the basis of a rectangle, 
whose vertical sides are equal to the height of the order, meas- 
ured from the level of the top step of the stylobate to the upper 
level of the cornice (excluding the kyma moulding), we thus con- 
struct the normal rectangle, or in brief, the norm, whose measure 
of length or modulus is the lower radius of the column." 1 

'Semper, Der Styl, 2d edit., v. II, pp. 392-395. 
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According to his view, in this norm all the principal rela- 
tions and measurements of the system are contained. The norm 
of a temple, therefore, may be expressed as a fraction, thus : — 

3 average axis-widths . „ . „ , 

i_ . ,, — 7; — S r-T7~: 5 or, numerically, the norm 01 the 

height 01 column + entablature 

16 5 

oldest temple at Selinous is — — -^ ~ 7 ~- . 

(0 + 4.55) = 13.5 

Applying this norm, he finds six stages in the history of the 

Doric style, which he characterizes as — 

1. Proto-Doric. 

2. Lax-archaic Doric (vn cent. b. a). 

3. Strong-archaic Doric (vi cent. b. a). 

4. Developed Doric (v cent. b. a). 

5. Attic Doric (v cent. b. a). 

6. Late Doric or Macedonian (iv cent. b. a). 

These divisions have been substantially followed by his suc- 
cessors. 

In criticism of this norm we make two remarks : First, in the 
fractional form given by Semper the norm is unpractical. It is 
too difficult to compare fraction with fraction. A whole series of 
such fractions leaves the mind in a confused condition. Even 
Semper himself does not attempt to make close comparisons, and 
his successors are easily led to draw false conclusions. Thus, 
Semper is satisfied in assigning temples to general classes, with- 
out applying his norm so as to establish a serial order of indi- 
vidual temples. Krell (Ges. d. Dorischm Styls, 1870), while he 
expresses more exactly the successive stages of the norm from the 
horizontal rectangle to a square, and then to a vertical rectangle, 
nevertheless makes erroneous comparisons of individual norms. 

Our second remark concerning Semper's norm is that it is 
insufficient. It makes no account of ground-plan proportions in 
general, assuming the inter-axial columnar widths to be the only 
important variable, and it makes nothing of elevation proportions 
in general, assuming the total height of the order to be the 
only important measurement. The distinction between column 
and entablature in Semper's norm has no functional value and 
might as well have been omitted. The. insufficiency of Semper's 
norm is practically admitted by the group of writers we have 
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mentioned. Krell tabulates other proportions, but does not utilize 
them ; Durm follows the same course. 

A method analogous to that of Semper is followed by Benn- 
dorf in his work Die Metopen von Selinunt, 1873. He places the 
temples of Selinous in a series of chronological classes. One of 
his criteria involves proportions, not taken, however, from the 
elevation, but exclusively from the ground-plan. According to 
this norm, narrow temple cellas are early, wide cellas are late. 
To this we reply, as to Semper : a single proportional aspect is a 
slender basis of inference. Special causes may have operated to 
produce a wide cella in early times, or a narrow one in late, with- 
out materially affecting the general proportions of the period. 

It is important, therefore, for us to inquire whether a single 
proportional aspect may not be accepted as of some, however 
slight, value as a norm, and whether the addition of many propor- 
tional aspects may not furnish us a norm of much greater value. 

In order to limit our attention to a series of monuments, of 
which careful measurements have been taken, I have selected for 
comparison the five hexastyle Doric temples at Selinous, desig- 
nated by Hittorff, in his Architecture Antique de la Sidle, Paris, 
1870, as temples C, D, S, R, and A. Should the inquiry prove 
fruitful in the case of these temples, which are of the same general 
style and found in the same locality, similar modes of comparison 
might be established for temples of other styles or of the same style 
as modified by other local peculiarities. In the following tables I 
have presented first the measurements in metres. These have 
been compiled from the plates and text of Hittorff. In a few 
cases, to which I have attached a question mark, the measure- 
ments are hypothetical ; in other cases they seem to be the result 
of careful observation. 
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A STUDY IN GREEK ARCHITECTURAL PROPORTIONS. 525 
COLUMN MEASUREMENTS. 

C D S R A 

Height of shaft 7.587 6.578 8.230 8.853 5.428 

" " capital (+ abacus) 1.036 .934 .880 1.334 .807 

" neck of capital 326 .218 .222 .271 .213 

" " echinus 324 .357 .324 .555 .319 

" abacus 386 .359 .334 .508 .275 

Upper diameter of column 1.502 1.149 1.245 1.796 1.058 

Lower " " " 1.944 1.669 1.818 2.229 1.342 

Breadth of abacus 2.522 2.224 2.410 2.818 1.652 

Front intercolumniation 2.477 2.731 2.682 2.376 1.701 

ENTABLATURE MEASUREMENTS. 

c. r>. s. B. A. 

Breadth of entablature 23.483 23.006 23.618 24.762 16.095 

" " frieze " " " " " 

" " cornice 24.797 24.100 25.300 26.670 17.407 

" " pediment " " " " " 

Length " entablature 63.260 54.471 60.970 67.293 40.440 

From these measurements, which are made in metres and frac- 
tions of metres, we derive the following tables of proportions. 
These proportions, it will be observed, concern the ground-plan, 
the elevation, the columns and the entablature, including the 
gables or pediments. Some of these proportions, it will be 
observed, resemble Semper's norm in being expressible as quad- 
rangles. The first proportion, for example, gives the quadrangle 
of the stylobate. Others may be designated as linear proportions, 
since they express the relations between lines. The second of 
the ground-plan proportions, giving the relation of the length of 
the cella to the length of the stylobate, is of this character. All 
of the proportions here given are either linear or rectangular. 
Both kinds of proportions we have regarded as important, though 
for present purposes it is unnecessary to group them separately. 
More fully expressed, the first of these proportions would read as 
follows : Breadth of stylobate : Length of stylobate = x : 1. 
The value of x is found by dividing the first term of the propor- 
tion by the second, and it is these values which we have expressed 
numerically in our tables. A considerable number of such pro- 
portions are tabulated by Hittorff (calculated by his son Charles) 
in Livre Septilme of the text, but no systematic use is made of 
them as norms to determine the chronological sequence of the 
temples. 
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Having tabulated these proportions in such a form that their 
values may be readily compared, let us assume that the chrono- 
logical series would exhibit an ascending or descending series of 
these numerical values. It would be evidently an arbitrary 
assumption should we adopt in every case an ascending series or 
the reverse. "We need, therefore, some external assistance to 
guide us in determining the nature of the sequence. This assist- 
ance we may obtain in the general assumption that temples C and 
D are early, and that R and A are late. We here take it for 
granted that the form, mode of construction, sculptures, etc., of 
C and D are more archaic than those of R and A, without assum- 
ing the individual priority of C to D or of R to A. By the aid 
of this general assumption, when C and D are found to have 
higher values than R and A, our proportion may be arranged in 
a descending series. When C and D have smaller values, the 
series is an ascending one. Applying, therefore, our general 
assumption to each series of proportions considered as a norm, 
we reach the following results : 

GROUND-PLAN NORMS. 
On the following assumptions, the chronological sequence becomes r 
1. Assume a narrow stylobate to be early, R C S A D 



2. 
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ahort cella " 
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ELEVATION NORMS. 
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19. Assume broad axis-widths to be early, 

20. " low temple 

21. " high krepidoma " " 

22. " low column " " 

23. " high entablature " " 

24. " " architrave " " 

25. " low frieze 

26. " high cornice " " 

27. " " pediment 

28. " " entablature " " 

29. " low side elevation " " 

COLUMN NORMS. 

30. Assume a long shaft to be early, 

31. " " low capital " 

32. '' " high neck of capital to be early, 

33. " " low echinus 

34. " " high abacus " " 

35. " " squat column " " 

36. " " " shaft 

37. " " low capital " " 

38. " " high abacus 

39. " " strong diminution " " 

40. " " thick column (at base) " " 

41. " " slender " (at summit) " " 

42. " " low abacus " " 

43. " " " capital 

44. " " wideintercolumniation" " 

ENTABLATURE NORMS. 

45. Assume a high architrave to be early, 

46. " " low frieze 

47. " " high cornice " " 

48. " " " entablature " " 

49. " " " low frieze " 

50. " " " cornice 

51. " " " pediment " 

52. " " broad triglyphs " 

53. " " narrow metopes " " 

54. " " broad triglyphs " " 

55. " " high entablature on long side of tem- 

ple to be early, D A C R S 

In explanation of this table of norms, it is to be observed that 

such terms as " high " and " low " are to be interpreted by means 
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of the standards of comparison used at the time. Thus a " high " 
and a " low " frieze, a " high " and a " low " abacus, a " long " 
and a " squat " shaft, are all assumed to he early, but these mem- 
bers are described as high or low, long or squat, in reference to 
different standards of comparison. The standards used are the 
denominators or second terms of comparison given in the tables 
of proportions. 

In regard to the usefulness of such tables of proportions, and 
their application as norms, it may be broadly affirmed that when- 
ever we are entitled to assume a gradual growth or decline, without 
reactions, such tables give us at least the means of measuring 
the amount of growth or decline that has taken place in some 
particular member. But if we are inclined to make any one of 
these norms, such as Semper's (No. 19) or Benndorf 's (No. 3) 
the guiding principle for the determination of the sequence, we 
have merely to glance at the fifty-four other chronological normB 
and see how different is the result according to our choice. 
Which one of these fifty-five norms shall be king ? For us it is 
impossible to select any one as the determining norm, since we 
cannot assume that Greek architects were, like Semper, interested 
only in one class of proportions. 

The second question which we raised above is a more difficult 
one. May there not be some combination of norms, sufficiently 
representative to be practically determinative of the question at 
issue ? Even if we admit that special causes may arise to invali- 
date the claims of any particular norm, is there not some method 
of reaching an exact numerical ratio representative of a combi- 
nation of proportions which may be of practical value in deter- 
mining a chronological sequence? From the proportions we 
have already given we might readily select a certain number of 
norms and combine them, but in the presence of the rest how 
could we justify the right of this aristocratic body of norms to 
rule the rest ? Let us then admit to every norm some share in 
the governing function and count the votes. We thus find, in 
taking the ballot for the ground-plan norms, that C has 1 vote for 
the first place' (i. e., the oldest temple), 3 votes for second place, 
4 votes for third place, 1 vote for fourth place and none for the 
fifth. In this form it is difficult to compare the votes for one 
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temple with those for another, so we may consider the votes as 
fractions of a common denominator and add them. It seems to 
be convenient in the present case to adopt the number 15 as a 
common denominator and count a vote for first place as equal 
to ^r, a vote for second place as fa, for third place as ^, for 
fourth place as fa and for fifth place as fa. "We have then to 
multiply the votes by the numerators of their corresponding frac- 
tions and add the results. The denominator, being the same 
throughout, may be omitted. Thus the total value of the ground- 
plan votes of C may be set down as 31, of D as 33, of S as 36, 
of E, as 19 and of A as 16. Applying the same process to all 
the returns we have the following results : 

VOTES. 



Oround-pl 


an. 


Elevation. 


Column. 


Entablature. 


Total. 


C. 31 


+ 


77 


+ 


57 


+ 


46 = 


211 


D. 33 


+ 


82 


+ 


52 


+ 


43 = 


210 


S. 36 


+ 


47 


+ 


50 


+ 


28 = 


161 


R. 19 


+ 


46 


+ 


34 


+ 


26 = 


125 


A. 16 


+ 


48 


+ 


32 


+ 


22 = 


118 


From this we 


gather the following 














RESULTS. 









The sum of the ground-plan norms favors the sequence S D C R A 

" " " " elevation " " " " D~C A S R 

" " " " column " " " " C D S R A 

" " " " entablature " " " " C D S R A 

The sum of all the norms favors the sequence C D S E A. 

From this table of results we see how uncertain is the inference 
even if we gather together into one group a number of norms. 
The study of the ground-plan produces one result, the elevation 
another, the columns and entablature a third. A somewhat 
higher degree of certainty attaches to the sum of all the norms ; 
but even here care must be taken to properly estimate the value 
of the final sequence. The struggle for first place between C and 
D is so close that the omission or change of a single norm, even 
in our long series, would change the final result. Who can say, 
therefore, from a study of the proportions alone, whether C or D 
be the earlier temple ? 
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With regard to S, we are on safer ground when we say that S 
is transitional between C and D on the one hand and R and A 
on the other; and this is true, whichever of these pairs we 
assume to be the earlier. In regard to the relative antiquity of 
R and A, the returns point in favor of the earlier date for temple 
R. This is a question which has not been raised by the writers 
on the temples of Selinous, since they have been satisfied in 
assigning these two temples to the same general class. The 
measurements and proportions seem, however, to show that 
the difference between R and A is greater than that between C 
and D. 

In conclusion, we may remark that the determination of chro- 
nological sequence by means of the data furnished by proportions 
is a laborious method of reaching a result which may be some- 
times attained more quickly in other ways — but cases may arise 
when this method may be the only decisive method. For this 
general purpose, and for the sake of all the special inferences 
which may be drawn, it is highly to be desired that careful meas- 
urements should be made on as comprehensive a scale as possible, 
and that the relations of these measurements to each other should 
be tabulated in some such way as we have indicated. Neverthe- 
less, when we come to make use of proportions as norms deter- 
minative of chronological sequence, great pains should be taken 
to make the evidence cumulative, since the smaller the number of 
norms upon which we rely, the less certain, in general, will be 
the result. 

Allan Marquand. 

Princeton University, 
November, 1894. 



